Application of a rapid non-invasive technique in the molecular diagnosis of spinal muscular atrophy (SMA).
Proximal spinal muscular atrophy (SMA) is an autosomal recessive disorder caused by mutations of the SMN1 gene. The most frequent mutation is biallelic deletion of exon 7 of the SMN1 gene. A small percentage of SMA patients present compound heterozygosity with a point mutation on one allele and deletion on the other. In the remaining cases the disease is unlikely to be related to SMN1 defects. The aim of our study was to estimate the frequency of the common biallelic exon 7 SMN1 deletion in our Polish SMA cohort and implement a test for assessing a molecular defect at the SMN1 locus versus defects in the other genes. The molecular analysis was performed in a group of 269 patients fulfilling diagnostic criteria of the International SMA Consortium. The common SMN1 exon 7 deletion was tested by a standard PCR analysis. Patients lacking the common mutation were subsequently analyzed for a number of SMN1 alleles with a quantitative test based on real-time PCR. The frequency of homozygous loss of exon 7 in the SMN1 gene was 96.6% (260/269) in our Polish SMA cohort. In 5 of 9 non-deleted patients the real-time PCR analysis showed a decreased number of SMN1 copies. We anticipate that the non-deleted allele carries a second mutation in SMN1 which may contribute to the pathogenesis of SMA. We have also identified 4 patients (1.5%) with SMA carrying two SMN1 alleles without the exon 7 deletion. The molecular analysis of the biallelic exon 7 of the SMN1 deletion is a standard and reliable test in cases of SMA. Introduction of a quantitative test based on "real-time PCR" further enhances the diagnostic potential by increasing the detection rate of cases likely to be caused by point mutation of the SMN1 gene.